Activity-dependent depression of mechanosensory discharge in Aplysia.
1. Inhibition of action potential discharge in Aplysia mechanosensory neurons after noxious stimulation has not been described previously. The present studies investigated depressive effects of prolonged noxious stimulation and repetitive intracellular activation on the number and latency of action potentials evoked by test stimuli applied to the tail or the nerve innervating the tail. Action potential discharge was monitored in the somata of mechanonociceptors in the pleural ganglia. 2. Repeated brief pinches delivered at 5-s intervals to a sensory neuron's receptive field on the tail initially caused intense activation (10-25 spikes recorded in the soma) followed by a progressive decrease or "wind-down" of spike number during subsequent pinches. 3. Repeated application to the tail of noxious shock that caused intense activation of sensory neurons (10-22 spikes during the initial shock) produced progressive wind-down of discharge similar to that produced by repeated tail pinch. However, sensory neurons that showed lower activation (1-9 spikes) to the same shock displayed wind-up of discharge during the 10 shocks. These results suggested that prolonged, intense activation depresses subsequent action potential discharge. 4. Changes in the time required for spikes evoked in the tail to reach the central soma were used as an indicator of changes in the excitability and/or conduction velocity of peripheral branches. Repeated pinch within a sensory neuron's receptive field caused an increase in the latency of discharge elicited by test shocks within the receptive field that lasted > or = 10 min. Repetitive intracellular stimulation of the sensory neuron soma caused a similar increase in latency. 5. Repetitive soma activation decreased the number of spikes evoked 10 s later by a test shock in the sensory neuron's receptive field, indicating that spike activity depresses the initiation and/or conduction of spikes in peripheral branches. Surprisingly, repeated pinch to the receptive field caused no significant change in the number of spikes evoked by the same test shock. This difference suggests that tail pinch produces concomitant facilitatory effects that oppose the depressive effects of intense spike activity. 6. Depressive effects of repeated pinch and repetitive soma activation were expressed in the axon between the receptive field and the CNS. Spikes evoked by brief test shocks delivered to the nerve containing the axon of the recorded sensory neuron showed a transient increase in latency (perhaps due to a decrease in conduction velocity) after either procedure. Repeated pinch, but not repetitive soma activation, also caused an increase in spike threshold in the nerve.(ABSTRACT TRUNCATED AT 400 WORDS)